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a b s t r a c t
Recently, Toffolo, van den Hout, Hooge, Engelhard, and Cath (2013, 1, 103–109) showed that individuals
with subclinical OCD (OCþ) respond with more checking behavior to mildly uncertain situations than
individuals with low OC tendencies (OC). The present study aimed to replicate and extend these
ﬁndings by measuring Intolerance of Uncertainty (IU), and including the whole range of OC tendencies in
a correlation analysis. Participants ﬁlled out the Obsessive Compulsive Inventory Revised and Intolerance
of Uncertainty Scale and performed a visual search task. This task contained 50 search displays, in which
participants indicated whether a target was “present” or “absent”. Target-present trials were straight-
forward, but target-absent trials were ambiguous, because participants had to rely on not having
overlooked the target. Results revealed that target-absent trials induced more uncertainty than target-
present trials. Furthermore, OCþ participants checked longer than OC participants in target-absent
but not target-present trials. This could not be explained by higher IU in OCþ participants. There were
no differences in number of ﬁxations in absent and present trials between the groups. Finally, when
looking at the whole range of OC tendencies, there was a positive relation between OC tendencies
and checking behavior. The ﬁndings (partly) replicated those of Toffolo et al. (2013) and add to their
robustness.
& 2014 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
1. Introduction
Uncertainty plays an important role in obsessive–compulsive
disorder (OCD). Obsessive thoughts typically relate to uncertainty
about frightening prospects (e.g. hurting a loved one), and compulsive
acts are efforts to reduce this uncertainty (American Psychiatric
Association, 2013). This clinical uncertainty is extreme: it is intense,
intrusive and relates to issues that others are certain about (e.g. “can I
trust myself that I will not stab my wife while doing the dishes?”). It
also seems domain-speciﬁc; some patients are extremely uncertain
about their competency and safety in driving, but not about visual
perception, or the other way around. This extremity and domain-
speciﬁcity of clinical uncertainty is obvious from the clinical picture
(Rachman, 1997). However, more recently, it has become clear that
patients with OCD also experience a milder, subclinical form of
uncertainty, which needs more subtle testing to be revealed. This type
seems more general and occurs in a wide range of domains and
ambiguous situations, which is displayed, for instance, by less con-
ﬁdence in one's memory (Tuna, Tekcan, & Topcuoglu, 2005), percep-
tion (Hermans et al., 2008), concentration abilities (Nedeljkovic &
Kyrios, 2007), and general knowledge (Dar, Rish, Hermesh, Taub, &
Fux, 2000). Researchers argued that this elevated level of subclinical,
general uncertainty may precede clinical OCD by acting as a vulner-
ability factor for the disorder (Nedeljkovic & Kyrios, 2007; Toffolo et al.,
2013). Subclinical uncertainty may tempt individuals to seek reassur-
ance by repeated checking in response to normal doubts. Subse-
quently, when people indeed respond with repeated checking, this
may paradoxically increase uncertainty as shown by a great number of
studies (e.g. Boschen & Vuksanovic, 2007; Dek, van den Hout, Giele, &
Engelhard, 2010; Radomsky, Gilchrist, & Dussault, 2006; van den Hout,
& Kindt, 2003, 2004). Therefore, in a previous study, Toffolo et al.
(2013) hypothesized that in response to mildly uncertain situations,
patients with OCDwill use more checking behavior, because evenmild
uncertainty may bring the yet elevated level of general uncertainty to
a point where repeated checking is needed to obtain certainty. The
authors developed an experimental eye-tracking paradigm to test
whether mild uncertainty indeed induces actual checking behavior in
people with subclinical OCD, as opposed to more certain situations.
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Participants were presented 50 visual search displays, and asked to
indicate whether a target (closed square) was “present” or “absent”
within multiple open squares. In 50% of the trials such a target was
present. The target-present trials were self-evident; the response
“present” could be based on the perception of the target. Therefore,
these counted as “certain situations”. However, target-absent trials
were more ambiguous, because participants had to rely on not having
overlooked the target. These trials were thus held to resemble
“uncertain situations” and to induce feelings of uncertainty. Checking
behavior was measured by the time participants searched through the
display and by the number of ﬁxations they made while searching.
Results revealed that there were no differences in checking behavior in
the target-present trials between individuals with high (OCþ) or low
(OC) OC tendencies. However, in the target-absent trials, OCþ
participants searched longer and used more ﬁxations than OC
participants. Thus, in line with the hypothesis, they found that even
in mildly uncertain situations, individuals with subclinical OCD used
more checking behavior.
Although intriguing, the ﬁndings and interpretations raised some
critical questions. First, the authors failed to include a manipulation
check. Therefore, it remains unclear whether the target-absent trials
led to more uncertainty than the target-present trials, and whether
the groups differed in experienced uncertainty. Second, it is unclear
why the alleged uncertainty promoted checking behavior in the OCþ
group. A plausible contributing factor is Intolerance of Uncertainty
(IU). IU is deﬁned as the predisposition to react negatively to
uncertainty, independent of its probability of occurrence and possible
consequences (Ladouceur, Gosselin, & Dugas, 2000). Especially OC
checkers show high IU, indicating they ﬁnd uncertainty more
distressing compared to OC non-checkers and healthy controls
(Tolin, Abramowitz, Brigidi, & Foa, 2003), and also desire a higher
level of certainty than healthy controls (Abramowitz, Khandker,
Nelson, Deacon, & Rygwall, 2006). Therefore, it is possible that the
OCþ group used more checking behavior in the target-absent trials,
because they tolerated the experienced uncertainty less. To investi-
gate this, we conducted an extended replication of Toffolo et al.
(2013) that included manipulation checks and the Intolerance of
Uncertainty scale (IUS). Finally, to investigate differences in checking
behavior in both certain and uncertain situations, Toffolo et al. (2013)
used two extreme groups: people who scored extremely high on
OC tendencies (OCþ) and people who scored extremely low on OC
tendencies (OC). The OCþ group closely resembled the OC
tendencies of actual patients with OCD, with a mean score that
was only slightly below the mean score of patients. However, it is
unclear whether the OC group is a good resemblance of the normal
population. Possibly, the results were not caused by an increased use
of checking behavior of the OCþ group, but by the decreased use of
checking behavior of the OC group. Therefore, in the present study
we not only analyzed the results for extreme groups, but also for the
entire range of OC scores (from very low to very high). Hence, we
could investigate whether there was indeed a positive correlation
between OC tendencies and checking responses in both certain and
uncertain situations.
In sum, the ﬁrst aim of the present study was to critically replicate
the previous ﬁndings of Toffolo et al. (2013). It was thus hypothesized
that the OCþ group, compared with the OC group, would show
enhanced checking behavior, as indexed by a higher search time and
number of ﬁxations, in target-absent trials (uncertain situation), but not
in target-present trials (certain situation). Secondly, we expected that
the target-absent trials would provoke more uncertainty than target-
present trials. Furthermore, since the OCþ group may have higher
general uncertainty to begin with (e.g. Nedeljkovic & Kyrios, 2007) we
expect them to experience more uncertainty than the OC group in
the target-absent trials. In addition, OCþ participants might ﬁnd
the same uncertainty more distressing (Tolin et al., 2003), which
could explain the different checking responses in target-absent and
target-present trials. This led to the third hypothesis; OCþ participants
will respond with more checking behavior than OC participants in
target-absent, but not target-present trials, but this will no longer be
the case after controlling for IU. Finally, we tested whether this
difference in checking behavior between absent and present trials is
not only present when focusing on extreme groups, but also occurs
over the entire range of OC tendencies. We expected a positive
correlation between OC tendencies and checking behavior (both
search time and ﬁxations) in target-absent but not target-present
trials. Hence, we expected the difference in checking behavior
between absent and present trials to be positively correlated with
OC tendencies.
2. Methods
2.1. Participants
Six hundred and sixty students from Utrecht University and the University of
Applied Sciences Utrecht were screened with the Obsessive–Compulsive Inventory
Revised (OCI-R; Foa et al., 2002). All individuals who ﬁlled out their contact
information were contacted by phone or e-mail to invite them to participate in this
study.1 To obtain a sample that reﬂected the whole range of OCI-R scores for the
correlation study, we divided the scores in ﬁve categories to ensure an equal
distribution of scores. Twenty-two participants were recruited with an OCI-R score
between 0 and 5, 23 participants had a score between 6 and 10, 22 participants had
a score between 11 and 15, 22 participants had a score between 16 and 20 and 20
participants had a score of 21 and higher. OCI-R scores of this sample ranged from
1 to 42 (M¼13.59, SD¼8.87).
The replication study of Toffolo et al. (2013) required testing only the two extreme
groups (OC , OCI-R scores 0–5; OCþ , OCI-R scoresZ20). To ensure sufﬁcient power,
we recruited extra OCþ and OC participants for this analysis (from the original 660
screened students). A total of 56 participants were included in the OC group (Mean
age¼21.13, SD¼2.46, 48 females), and 55 participants in the OCþ group (Mean
age¼20.51, SD¼2.19, 45 females). Scores in the OC group ranged from 1 to 5
(M¼3.54, SD¼1.26). Scores in the OCþ group ranged from 20 to 42 (M¼27.07,
SD¼6.15). This closely resembled the mean score of patients with OCD, namely 28.01
(SD¼13.53; Foa et al., 2002). All participants signed informed consent and received
remuneration or course credit for their participation.
2.2. Material
2.2.1. Obsessive–Compulsive Inventory-Revised (OCI-R)
Obsessive–compulsive tendencies were measured with the Dutch translation
(Cordova-Middelbrink, Dek, & Engelbarts, 2007) of the OCI-R (Foa et al., 2002). The
OCI-R contains 18 items concerning OCD characteristics, each measured on a 4-
point Likert scale (e.g. “I check things more often than needed”, 0¼not at all,
4¼extremely). The OCI-R has good validity, test–retest reliability and internal
consistency in clinical (Foa et al., 2002) and non-clinical populations (Hajack,
Huppert, Simons, & Foa, 2004).
2.2.2. Intolerance of Uncertainty Scale (IUS)
Intolerance of Uncertainty was measured using the Dutch translation (de Bruin,
Rassin, van der Heiden, & Muris, 2006) of the IUS (Freeston, Rhéaume, Letarte,
Dugas, & Ladouceur, 1994). It contains 27 items measuring different aspects of
intolerance of uncertainty in general and how much one agrees with these. For
instance the idea that uncertainty is unacceptable. items were rated on a 5-point
Likert scale (e.g. “Uncertainty stops me from having a ﬁrm opinion”; 1¼not at all
characteristic of me, 5¼entirely characteristic of me). The internal consistency of
the scale is excellent (α ¼ .91) and its test–retest reliability is good (r ¼ .78) (Dugas,
Freeston & Ladouceur, 1997).
2.2.3. Visual search task
We used the same task as used by Toffolo et al. (2013). It consisted of one block of
50 individual search displays; each containing 25 elements (see Fig. 1). Half of the
search displays contained 25 squares with a gap in one of the four edges (the
distracters; target-absent trials), and the other half of the search displays contained 24
distracters and one closed square (the target; target-present trials). The size of all
elements (target and distracters) was .41 .411, and the gap size of the distracters was
.21. The elements were white on a dark gray background, and were placed on a
hexagonal grid in a 30.0127.81 display. In target-present trials, the target position
1 Individuals who ﬁlled out the OCI-R but were not included in this study were
either unable to be reached or did not want to participate.
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was randomly chosen among these locations, and the other locations were occupied
by the distracters. The target-absent and present trials were presented in a random
order to each participant.
As a manipulation check of feelings of uncertainty in both types of trials we
added two questions at the end of the task: “How certain did you feel when
responding there was a target present in the ﬁeld” and “How certain did you feel
when responding there was not a target present in the ﬁeld”. Both questions were
rated on a 10-point Likert scale (0¼not certain, 9¼very certain).
2.2.4. Measures
Checking behavior was operationalized by search time and the number of
ﬁxations. Search time was the time it took participants to search through the ﬁeld
until a response was made. The number of ﬁxations was measured with an eye
tracker (see apparatus) that indexed how many ﬁxations were made while
searching through the ﬁeld.
2.3. Apparatus
Search displays were presented with Matlab (MathWorks Benelux, 2012). Eye
movements were recorded at 52 Hz using a portable, EasyGaze™ eye tracker (Design
Interactive, Inc., Oviedo, FL). The eye movement data were analyzed off-line. Fixation
detection was done by a self-written Matlab program that marked ﬁxations by an
adaptive velocity threshold method. Adaptive velocity threshold methods
are quite common nowadays (Engbert & Kliegl, 2003; Nyström & Holmqvist, 2010;
Smeets & Hooge, 2003). Here we used an adaptive velocity threshold method that was
developed to work with data from low frequency eye trackers (Hooge & Camps, 2013).
We removed ﬁxations having durations shorter than 58 ms (3 samples) from the
analysis.
2.4. Procedure
Participants went through the same procedure as reported by Toffolo et al.
(2013), with the only difference being that after the visual search task they ﬁlled
out the manipulation check questions and IUS. First, they received both verbal and
written instructions about the study. Then, after ﬁlling out informed consent,
participants were placed in a dimly lit laboratory room and seated approximately
58 cm in front of a 17 in. monitor (12801024 pixels; with the eye tracker placed
beneath). Head movements were restricted by the use of a chin-and-forehead rest.
When the eye tracker was calibrated, the task started with six practice trials. When
participants understood the task, 50 search displays (trials) were presented. During
each trial, participants were asked to indicate whether a target was present or not
in the search display, by pressing the left (target-present) or right (target-absent)
arrow key. Before each trial, a ﬁxation point was presented in the center of the
screen. Immediately after pressing the “space bar”, the search display appeared.
Participants were unaware of how many search displays contained a target. When
participants ﬁnished the computer task, they ﬁlled out the IUS using paper and
pencil. Then, participants were debriefed and paid for their participation.
3. Results
3.1. Data exclusion
Five participants were excluded from all analyses. Two were
excluded, because they had made respectively 44 and 38 errors in
50 trials, which were 6.7 and 7.9 SDs above the mean errors (M¼4.96,
SD¼4.95). One participant was excluded because he made 22 errors in
both present and absent trials (3.4 SDs above the mean), combined
with a fast search time (absent trials, M¼2.24) and very low number
of ﬁxations (absent trials,M¼7.28), respectively 2.4 and 2.7 SDs of the
mean. It therefore seemed these 3 had not followed instructions
correctly. One participant was excluded because of incomplete OCI-R
data, and the ﬁfth participant was excluded because she had partici-
pated in a comparable eye tracking experiment.
Furthermore, three participants were only excluded from the
analyses of the number of ﬁxations (but not from the other ones),
because due to a malfunction of the eye tracker they had incorrect
eye tracking data. In addition, there were two participants (one
OCþ and one OC participant) with outliers on search time and
number of ﬁxations in the absent trials. The OC participant had a
mean search time of 10.7 s (3.5 SDs above the mean) and a mean
number of ﬁxations of 41.3 (3.3 SDs above the mean). The OCþ
participant had a search time of 10.2 s (2.9 SDs above the mean)
and a mean number of ﬁxations of 36.04 (2.6 SDs above the mean).
These values were transformed to values of 2.5 standard devia-
tions above the mean, which was a search time of 9.25 s and
number of ﬁxations of 36.58 for OC and a search time of 9.59 s
and number of ﬁxations of 35.69 for OCþ respectively. There were
no participants with non-response trials.
3.2. Manipulation check
A two-way mixed analysis of variance (ANOVA) was performed to
examine whether participants experienced more uncertainty in
target-absent than in target-present trials (using the manipulation
check questions). There was a main effect of condition on uncertainty;
overall, participants were signiﬁcantly less certain about their response
in the target-absent trials (M¼6.22, SD¼1.68) than in the target-
present trials (M¼7.87, SD¼1.39), F(1104)¼101.56, po.001, ηp²¼ .49.
There was no main effect of group; OCþ participants did not differ
from OC participants on how much (un)certainty they experienced
overall, F(1104)o1, p¼ .48. There was also no interaction effect
between group and condition; the increase in uncertainty in the
absent trials was comparable for the two groups, F(1104)o1, p¼ .77.
3.3. Replication study
The ﬁnal analyses of search time consisted of 109 participants, with
55 OC participants and 54 OCþ participants. A two-way mixed
analysis of variance (ANOVA) was used to compare the two groups on
search time in target-present and target-absent trials. One-tailed tests
were used to examine our main hypotheses, which were directed
toward one side of the data distribution (i.e., more use of checking
behavior in the OCþ group). Results are presented in Fig. 2, where
average search time scores for each of the 25 target-present and
target-absent trials are given by group.
Fig. 2 indicates that participants searched longer in target-absent
trials than in target-present trials. This was reﬂected in a main effect of
condition on search time; both groups searched signiﬁcantly longer in
target-absent trials (M¼5.85, SD¼1.35) than in target-present trials
(M¼3.71, SD¼ .79), F(1107)¼826.82, po.001, ηp²¼ .89. There was no
main effect of group; overall, the OC group did not differ from the
OCþ group in search time, F(1107)¼1.75, p¼ .19. The crucial group
(OC/OCþ)  condition (target-absent/target-present) interaction,
however, was signiﬁcant, F(1107)¼2.82, p¼ .04 (one-tailed), ηp²¼ .03.
Fig. 1. Example of a search display; the target is the closed square (upper right
corner; in the experiment, the elements were white on a dark gray background).
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Pairwise comparisons indicated that in target-present trials, the OC
group (M¼ 3.64, SD¼ .74) did not differ from the OCþ group
(M¼3.78, SD¼ .84) on search time, t(107)o1, p¼ .37, whereas in
target-absent trials the OCþ group (M¼6.05, SD¼1.38) showed a
trend in searching signiﬁcantly longer than the OC group (M¼5.66,
SD¼1.3), t(1 0 7)¼1.5, p¼ .06 (one-tailed), d¼ .29.2
Even though there was a strong positive correlation between
search time and number of ﬁxations on target-present trials,
rs(106)¼ .91, po .001, and target-absent trials rs(106)¼ .91, po .001,
the ANOVA pattern for the number of ﬁxations slightly differed.
Again, a main effect of condition was found; participants used
signiﬁcantly more ﬁxations in target-absent (M¼23.06, SD¼4.93)
than target-present trials (M¼13.95, SD¼2.95), F(1104)¼941.08,
po .001, ηp²¼ .9. There was no main effect of group; overall, the
OC group did not differ from the OCþ group in number of
ﬁxations, F(1104)o1, p¼ .51. However, only a non-signiﬁcant trend
was found for the group (OC/OCþ) condition (target-absent/
target-present) interaction, F(1104)¼1.75, p¼ .09 (one-tailed),
ηp²¼ .02. Thus, although the data pattern of the number of ﬁxations
seemed similar with OCþ participants using more ﬁxations
(M¼23.5, SD¼4.85) than OC participants (M¼22.62, SD¼5.02)
in the target-absent trials, this was not signiﬁcant, t(105)o1, p¼ .19
(one-tailed).
Finally, there were no differences in the number of errors made
during the task between the OC group (M¼4.87, SD¼2.51) and
the OCþ group (M¼4.02, SD¼3.05), t(107)¼1.6, p¼ .11.
3.4. Intolerance of uncertainty
OCþ participants scored signiﬁcantly higher on IU (M¼74.74,
SD¼11.66) than OC participants (M¼60.4, SD¼13.67), t(107)¼
5.89, po .001, which may explain (part of) the differences between
the groups on search time. To test this, the total IU score was
added to the analysis. When conducting an ANCOVA on search
time with IU as covariate, the crucial group (OC/OCþ) condi-
tion (target-absent/target-present) interaction changed from
F(1107)¼2.82, p¼ .04 (one-tailed), ηp²¼ .03, to F(1107)¼1.83,
p¼ .09 (one-tailed), ηp²¼ .02, but still showed a non-signiﬁcant
trend.
3.5. Correlational analysis
The ﬁnal correlation analysis consisted of 104 participants.
Because the assumptions of linearity and homoscedasticity were
violated, Spearman correlation analysis was used to investigate the
relation between OC tendencies, IU, and both search time and
number of ﬁxations in target-absent and target-present trials and
the difference scores between these trials. There is some evidence
that several IUS-27 items are either worry- or GAD-speciﬁc
(Gentes & Ruscio, 2011), and that the structure of the 12-item
two-factor version of the IUS (with subscales Prospective Anxiety
(PA) and Inhibitory Anxiety (IA); Carleton, Norton, & Asmundson,
2007) provides a better ﬁt with both student and clinical samples.
Especially the Prospective Anxiety scale seems an important
predictor of OC tendencies (McEvoy & Mahoney, 2011). Therefore,
the relation with IU was examined using not only the total score of
the IUS-27, but also the score on both subscales of the IUS-12,
which were derived from the original questionnaire. Since our
hypotheses were depicted towards a positive correlation between
the variables, one-tailed testing was used.
Correlations are presented in Table 1. There were signiﬁcant
positive correlations between the OCI-R and both search time and
number of ﬁxations in the target-absent trials, but not target-
present trials. Furthermore, when looking at the difference scores
between the target-absent and target-present trials on both search
time and ﬁxations we found (marginally) signiﬁcant positive
correlations with the OCI-R. Thus, even though these correlations
were small, it suggests that the more OC tendencies were present,
the more checking behavior people used in uncertain relative to
certain situations. In addition, we found a signiﬁcant positive
correlation between the OCI-R and all three IU measures. However,
there were no signiﬁcant correlations between these IU measures
and search time, number of ﬁxations and both difference scores.
As depicted in Table 1, there were also signiﬁcant correlations
that were not related to the research question. These are all strong,
positive correlations between search time and number of ﬁxations
in the target-absent and target-present trials, and seem to reﬂect
stable individual differences in response time, irrespective of the
experimental condition.
4. Discussion
Participants with high or low OC tendencies performed a visual
search task in which a target was present/absent in half of the
Fig. 2. Mean search time (s) per trial in target-absent and -present trials for OCþ and OC participants.
2 The main results (pattern of signiﬁcant and non-signiﬁcant results) on both
search time and number of ﬁxations did not differ when all participants were
included in the analyses and when outliers were not transformed.
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trials, with target-absent trials arguably inducing more uncer-
tainty than target-present trials. In target-present trials the groups
did not differ in checking behavior. Crucially, in the target-absent
trials, which resembled mildly uncertain situations, OCþ indivi-
duals checked longer than OC individuals. These ﬁndings repli-
cate those of Toffolo et al. (2013) and add to their robustness.
However, while Toffolo et al. (2013) also found that the OCþ group
made more eye ﬁxations than the OC group in target-absent but
not target-present trials, this was not replicated. Although a
similar interaction pattern was visible for the number of ﬁxations
in the present study, this was not statistically signiﬁcant (showing
a trend). The number of ﬁxations might be a less sensitive measure
of checking behavior than search time in this visual search task,
although highly correlated. Toffolo et al. (2013) found a mean
difference in search time of 600 ms in the target-absent trials with
a corresponding mean difference in number of ﬁxations of 2. In the
present experiment OCþ and OC participants had a lower, but
still signiﬁcant, mean difference in search time of 400 ms that
corresponded with a difference in number of ﬁxations of 1. An
increase in the number of ﬁxations is thus less pronounced and
therefore seems harder to detect. Furthermore, although a differ-
ence of 400 ms seems small, and we only found a small effect size,
we do think these results are relevant. The difference of 400 ms
namely means that participants already showed an increase in
checking behavior of seven percent when only exposed to mildly
uncertain situations, as opposed to the more uncertain situations
they experience in daily life to which they might respond with
even more checking behavior. Moreover, as Abramowitz, Fabricant,
Taylor, Deacon, McKay, and Storch (2014) have hypothesized that
OC-related phenomena among non-clinical analog samples are
often milder variants of those observed among individuals with an
actual OCD diagnosis, one may expect the effect on search time to
be even larger in a clinical sample. However, actual empirical
research is needed to test this.
In addition, it may seem reasonable to expect that the target-
absent trials evoke more uncertainty then the target-present trials,
but this was not assessed in the earlier study. The present ﬁndings
strongly support this assumption; both groups experienced sub-
jectively less certainty in target-absent than in target-present
trials. However, inconsistent with what was expected, OCþ people
did not experience less certainty than OC participants in target-
absent trials. It thus seemed that the increased checking response
of OCþ people in the absent trials could not be explained by the
experience of more uncertainty than OC people. However, in line
with previous research (Abramowitz et al., 2006; Tolin et al.,
2003), we found that the OCþ group showed a much higher IU
than the OC group. Interestingly, however, this did not seem to
explain the ﬁndings. That is, when IU was entered as a covariate,
the interaction between group (OCþ/OC) and condition (target-
absent/target-present) on search time was no longer signiﬁcant,
but still showed a trend. Furthermore, the correlational analysis
revealed that even though there was a medium, positive relation
between OC tendencies and the degree of IU, the latter variable
was not related to checking behavior in either certain or
uncertain situations. It therefore seemed that heightened intoler-
ance of the experienced uncertainty in the absent-trials by the
OCþ group also could not explain why checking behavior was
promoted in the OCþ group. However, possibly the OCþ group
did ﬁnd the same level of uncertainty more distressing than the
OC group (Tolin et al., 2003). Future research could therefore
measure in vivo distress during the task to investigate this. In
addition, it could be interesting to examine Intolerance of Ambi-
guity (IA) in relation to OCD. IU and IA are both associated with the
experience of discomfort and anxiety when one is confronted with
uncertain situations, but IA refers exclusively to a static compo-
nent embedded in the present. Individuals who are intolerant of
ambiguity are unable to tolerate a current situation characterized
by equivocal or ambiguous features (Grenier, Barrette, &
Ladouceur, 2005), where IU refers to possible, unpredictable future
events (Ladouceur et al., 2000). Until now, IA has hardly been used
in research involving anxiety disorders. However, as this study
indicates that people with subclinical OCD tend to respond
differently to a present, mildly ambiguous situation, IA could
possibly be a more plausible explanation for these ﬁndings.
As suggested by Toffolo et al. (2013), an alternative explanation
can be derived from the work of Lazarov, Dar, Liberman, and Oded,
2012a, 2012b, and Lazarov, Dar, Oded, and Liberman, 2010. They
showed that people with high OC tendencies seem to lack a
subjective conviction regarding internal states, and therefore have
to rely on external proxies, such as rules and procedures. Follow-
ing their line of reasoning, it seems plausible that the target-
absent trials provoked checking in the OCþ group, because it
forced them to rely on internal states (e.g. “Did I properly search
through the ﬁeld?”, “Did I carefully attend to all squares?”), and
not because the trials triggered some general uncertainty. On the
contrary, the fact that the OCþ and OC group did not differ on
uncertainty levels in the target-absent trials may also have been
caused by the formulation of the questions about (un)certainty.
Speciﬁcally, these questions stated “how certain did you feel when
responding the target was (not) present”. The question was thus
depicted at ones certainty while responding, not while searching
for the target. While OCþ people were searching in the target-
absent trials, they may have felt more uncertain and therefore
searched longer before responding (as shown by the results).
However, they might have searched until they reached certainty
about absence of the target, and therefore may have felt equally
Table 1
Correlations between OCI-R, IU scores, search time and number of ﬁxations in both target-absent and target present trials.
OCI-R IUS-27 IUS-12:
PA
IUS-12:
IA
Search time
absent trials
Search time
present trials
Search time difference
absent-present
Fixations
absent trials
Fixations
present trials
IUS-27 .36n
IUS-12: PA .33n .73n
IUS-12: IA .35n .83n .44n
Search time absent trials .17n  .03 .01 .04
Search time present trials .10  .08 .00  .1 .82n
Search time difference
absent-present
.14† .00  .02  .01 .84n .44n
Fixations absent trials .19n  .02 .00 .01 .91n .72n .80n
Fixations present trials .13  .08 .00  .07 .72n .91n .35n .75n
Fixations difference
absent-present
.16† .06 .00 .07 .77n .39n .89n .86n .36n
† p¼ .06 (one-tailed).
n po .05 (one-tailed).
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(un)certain as OC people when responding the target was absent.
Thus, to get a better insight in feelings of uncertainty during the
trials, the questions may be stated differently.
Finally, when investigating the whole range of OC tendencies we
demonstrated a positive relation between OC tendencies and
checking behavior. The more OC tendencies people displayed, the
longer they checked and the more eye ﬁxations they made in
uncertain but not certain situations. Importantly, these ﬁndings
show that the difference in checking behavior between certain and
uncertain situations is not only present when focusing on extreme
groups, but occurs over the entire range of OC tendencies. However,
since the observed correlations were small, only little variance of
checking behavior was explained. Future studies could therefore
also use other statistical methods (e.g., multi-level modeling) to
examine checking behavior and OC symptoms continuously over
repeated trials.
Thus, while previous research showed that patients with OCD
in general perform more checking behavior than healthy controls
(Jaafari et al., 2013; Kim, Roh, Kim, & Cha, 2012), and that
uncertainty induces greater urges to check (Alcolado &
Radomsky, 2011), the present study combined these ﬁndings. It
showed that yet mild uncertainty, unrelated to obsessions, pro-
motes actual checking behavior in OCþ but not OC individuals.
Hence, when a normal doubt occurs (“did I lock the door this
morning”) OCþ people may respond with more checking behavior
than others. When this checking behavior has a perseverative
nature, this will have the paradoxical effect of reinforcing uncer-
tainty (e.g. van den Hout, & Kindt, 2003a, 2004). Subsequently,
people may get into a vicious circle of increased uncertainty and
checking behavior, which eventually may culminate in clinical
OCD. What remains unclear, however, is whether repeated check-
ing to the same doubt, will further increase feelings of uncertainty
every time. Future research, should therefore investigate whether
people indeed get into this vicious circle by making people
respond to the same doubt with repeated checking multiple times
and measuring levels of uncertainty.
By replicating the ﬁndings of Toffolo et al. (2013) the eye-
tracking paradigm has proven to be valid for investigating check-
ing behavior in both certain and uncertain situations. It adds to
earlier methods, such as the gas stove task developed by van den
Hout, and Kindt (2003), by measuring actual behavior instead of
using self-report measures. In addition, it adds to the behavior task
developed by Rotge et al. (2008) by dividing the task in a certain
and uncertain situation. However the present study is limited by
including healthy subjects. Therefore, a next step should be to
investigate how actual patients with OCD will respond to the task.
Given that there are already replicable differences between OCþ
and OC individuals and given that OC tendencies in clinical OCD
are higher than in non-clinical OCþ , it can reasonably be assumed
that patient/control differences on the present task will be at least
as large if not larger. Thus, it will be interesting to investigate
whether patients with OCD will experience more uncertainty in
the absent trials than healthy controls. Subsequently, to study the
speciﬁcity of the effect for the realm of OCD, non-OCD anxiety
patients should also be investigated using this task.
In sum, the present study not only showed that OCþ people use
more checking behavior than OC people in target-absent but not
target-present trials, but moreover, that the more OC tendencies one
displays, the more one uses checking behavior in target-absent trials.
This difference between trials seemed to be caused by the experience
of less certainty in the target-absent than in target-present trials.
However, no differences between OCþ and OC groups were found
in experienced certainty within the absent-trials. Finally, we observed
that even though the OCþ group displayed higher IU, this does not
explain why they use more checking behavior than the OC group in
the uncertain but not certain situations. All in all, the eye-tracking
paradigm seems promising for future research to further investigate
checking behavior in OCD.
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